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57 ABSTRACT

Provided is a mobile terminal including a battery residual
quantity detecting part that is configured to detect a battery
residual quantity of the battery, and a remote control opera-
tion processing part that is configured to cause the data
conversion part to create monochrome print data by con-
verting the color print data into the monochrome data when
it is determined that transmission of the color print data
cannot successfully be completed based on the battery
residual quantity detected by the battery residual quantity
detecting part and data volume of the color print data, and
to transmit the created monochrome print data to the image
forming apparatus.

6 Claims, 6 Drawing Sheets

W

-y r 21

1




U.S. Patent Nov. 8, 2016 Sheet 1 of 6 US 9,491,330 B2

FIG.1




US 9,491,330 B2

Sheet 2 of 6

Nov. 8, 2016

U.S. Patent

1dvd
NOLLVOINNWNOD

dd¥ NCILLYH3d0

LdVd AHOWIN

Ad3Livd
LHVd 61
| NOISHIANOD Y.LVC 1dvd
7 ONILOALIA ALLLNYAD
FAS IVNAISTY AHALLYE

1HVd DNISS3004Hd
—~1] TOHINOD JLOWIY

B} \\\..
el

1dVd TOH1INOD

4

JVNINGD L 50N

1dvd
NOLLVH3d0

L

¢ Ol




US 9,491,330 B2

Sheet 3 of 6

Nov. 8, 2016

U.S. Patent

Ldvd
LNIHd

Gz~

1dVd
INISS4004d
4OV

174

1dvd
AJONAN

1yvd
ONIAIHO I
JOYLNOD 31 OWAY

£¢”

1dvd
ONIJV4d
AINAJANDO0J

1

1dVd T041NOO

87"

SMLvHVddVY ONINGO4 dDVIAIL

1HvVd
ITNISOVA
s
1dvd
NOLLYOINNWINOD
97"
TANYA
NOLLYHIdO
127

\\.

¢

¢ Old




US 9,491,330 B2

Sheet 4 of 6

Nov. 8, 2016

U.S. Patent

K £
i 307 AR POV i
i VANG WY BOIGT LNENYRL |
giy
L] Yivil
A INCHHOONDH LINSHYEL | 1IN SNCURCGORON LINGHYYL
Gy £ gig 4

xaﬁcgﬁ,m .
L0 OG0 LNSHL

oy

i

¥,

pa

MIAMIT AY 310

F

b
&

piy

F IR RO
AHILLYE BLM NOTLJIADSNOD AMALLYS SUvanns

WAV LN SWOUHGONDH DL LIS VL
HO4 30 NOLLJHNSNODS AMZLIVE 31V IN0TYD

o A

ViV
IHOEHDBONOY O INE IMIANOO

ER G (UL e
FTION YLD AV 190

g e

]

ANOW IVELNNDES N

P

YL LN LINBNYRL

VAYG ANTH 5000 LINSNYaL

A E

&
- :
ay oyl
RO e
EFELS: P

e

ALY WS T

AYILLYE HLM NOLLGINSNOD AddL 1V wm«&EDQM

1
YAV ARG HOTOT DRULLINENYLL
G RN MOWLWNENOD AUILLYY SIYVIND VYO

]

m HOLLOORISNT Liisd 9AE09

m ERAGGG
B0 40 zo..ﬁwzmmmma EED= I
e :

prressereserreebeestereccreere.,

rd by
4 1dvis i
LR

4



U.S. Patent Nov. 8, 2016 Sheet 5 of 6 US 9,491,330 B2

FIG.5
e N

[ \

11
g
~ NOPOWER SUFFICIENT TO TRANSMIT
 PRINTDATAISNOLONGER LEFT 1| |~ 111
. MAY DATA VOLUME BE REDUCED |
BY CHANGING INTO MONOGHROME DATA ? |
. ~ 1112
PERMISSION |
CGOLOR PRIORITY MODE i
) § 1113
PERMISSION |-
MONOCHROME PRINT MODE
‘ / 114
-~ ) -
NOT-PERMISSION
w

®




U.S. Patent Nov. 8, 2016 Sheet 6 of 6 US 9,491,330 B2

/" SEQUENTIAL
FIGe ()

% Bl

TRANSMIT ONE PAGE COLOR PRINT DATA

B2y

- ALL PAGES
TRANSMITT
~ TRANSHITTED

No
T Py 83

CALCULATE BATTERY CONSUMPTION REQUIRED FOR TRANSMITTING
REMAINING COLOR PRINT DATA

v B4

COMPARE BATTERY CONSUMPTION WITH BATTERY RESIDUAL QUANTITY

R s
Yes //E@:FERY RESIDUAL

il QUANTITY I8 LARGER THAN

BATTERY CONSUMPTION
?

No

CONVERT INTO MONOCHROME DATA

TRANSMIT CGLOR PRIORITY NOQTIFICATION

v ——B8

TRANSMIT MONQCHROME PRINT DATA

! B9

TRANSMIT REMAINING COLOR PRINT DATA
PAGE BY PAGE

- * »
K END )




US 9,491,330 B2

1
MOBILE TERMINAL CAPABLE OF
REDUCING BATTERY EXHAUSTION RISK
AND CONTROL METHOD THEREOF

INCORPORATION BY REFERENCE

This application is based on and claims the benefit of
priority from Japanese Patent Application No. 2014-262364
filed on Dec. 25, 2014, the entire contents of which are
hereby incorporated by reference.

BACKGROUND

The present disclosure relates to a mobile terminal
capable of controlling an image forming apparatus and a
control method thereof.

Recently, it has been known a technology in which an
image forming apparatus such as a printer, a copying
machine, or an MFP (Multifunction Peripheral/Printer/Prod-
uct) is configured to operate by using a terminal device, for
example, a smart phone or a tablet terminal. A user gives
printing instructions on an operation screen displayed on the
mobile terminal by designating a document (document data
or image data) accumulated in the mobile terminal. Thus, the
designated documents transmitted, as print data, from the
mobile terminal to the image forming apparatus where
printing is performed.

It is common that a mobile terminal is provided with a
rechargeable battery without including an AC power supply.
Thus, it has been proposed a technology of reducing the
buttery consumption caused by the occurrence of print
processing standby by preferentially executing print pro-
cessing of a mobile terminal.

SUMMARY

A mobile terminal of the present disclosure is a mobile
terminal including a buttery residual quantity detecting part,
a data conversion part, and remote control operation pro-
cessing patt.

A mobile terminal, powered by a battery, that is config-
ured to transmit a color document composed of color data as
color print data to an image forming apparatus, and to cause
the image forming apparatus to execute printing of the color
print data, the mobile terminal includes a battery residual
quantity detecting part that is configured to detect a battery
residual quantity of the battery; a data conversion part that
is configured to convert the color print data into mono-
chrome data to create monochrome print data; and a remote
control operation processing part that is configured to cause
the data conversion part to create monochrome print data by
converting the color print data into the monochrome data
when it is determined that transmission of the color print
data cannot successfully be completed based on the battery
residual quantity detected by the battery residual quantity
detecting part and data volume of the color print data, and
to transmit the created monochrome print data to the image
forming apparatus.

A control method of the present disclosure is a control
method of executing remote control processing of causing a
mobile terminal, powered by a battery, to transmit a color
document composed of color data as color print data to an
image forming apparatus, and causing the image forming
apparatus to print the color print data.

The control method detects a battery residual quantity of
the battery.
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The control method creates monochrome print data by
converting the color print data into monochrome data as the
remote control operation processing when it is determined
that the transmission of the color print data cannot success-
fully be completed based on the detected battery residual
quantity and the data volume of the color print data, and
transmits the created monochrome data to the image forming
apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a system configuration diagram of an image
forming system composing of a mobile terminal and an
image forming apparatus according to an exemplary
embodiment of the present disclosure;

FIG. 2 is a block diagram showing a configuration of a
mobile terminal shown in FIG. 1;

FIG. 3 is a block diagram showing a configuration of an
image forming apparatus shown in FIG. 1;

FIG. 4 is a flowchart showing a print data transmitting
operation of the mobile terminal shown in FIG. 2;

FIG. 5 is a view showing data reduction guidance dis-
played on an operation part of the mobile terminal shown in
FIG. 2; and

FIG. 6 is a flowchart showing a print data transmitting
operation in a sequential mode of the mobile terminal shown
in FIG. 2.

DETAILED DESCRIPTION

Hereinafter, an exemplary embodiment of the present
disclosure will be described with reference to the accompa-
nying drawings. It is to be noted that in the following
description of the exemplary embodiment like reference
characters refer to like parts.

As shown in FIG. 1, an image forming system includes a
mobile terminal 1 and an image forming apparatus 2 con-
nected to the mobile terminal 1 via, for example, a wireless
network. The image forming apparatus 2 is an apparatus,
such as a printer, a copying machine and a MFP (Multifunc-
tion Peripheral/Printer/Product) having a printing function,
and is configured to be operable from both the mobile
terminal 1 and an operation panel 21.

The mobile terminal 1 is a portable device, such as a
cellular telephone, a smart phone, a tablet terminal and a
PDA (personal Digital Assistant), which is powered by a
battery 19. As shown in FIG. 2, the mobile terminal 1
includes an operation part 11, a battery residual quantity
detecting part 12, a memory part 13, a communication part
14, and a control part 15.

The operation part 11 includes a display part displaying
various information and various operation keys. The display
part may be a touch panel functioning as a display means on
a surface of a display panel of which a transparent pressure
sensitive sensor is provided, and an input means.

The battery residual quantity detecting part 12 detects a
battery residual quantity of the battery 19 of the mobile
terminal 1 and notifies the detected battery residual quantity
to the control part 15. Alternatively, a battery residual
quantity of the battery 19 may be detected based on mea-
sured results of a voltage between terminals and an inner
resistance of the battery 19 or measured results of currents
flowing into and flowing out from the battery. In addition, a
battery residual quantity of the battery 19 may be detected
in an arbitrary unit including a percentage in which a fully
charged state of the battery is set to 100%, electric energy
[Wh] and so on. In the present exemplary embodiment, the
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battery residual quantity detecting part 12 detects the battery
residual quantity of the battery 19 in terms of percentage.

The memory part 13 is a memory means, such as a
semiconductor memory and a HDD (Hard Disk Drive) or the
like. The memory part 13 stores various documents accu-
mulated by a user and an operation APP 131. The operation
APP 131 is an application program for remotely controlling
the image forming apparatus 2, and is installed in the mobile
terminal 1. A user can install the operation APP 131 in the
mobile terminal 1 by downloading the APP 131 from the
Internet or the like via the communication part 14.

The communication 14 has a function to transmit/receive
various data to/from the image forming apparatus 2 via the
wireless network.

The control part 15 is respectively connected to the
operation part 11, the battery residual quantity detecting part
12, the memory part 13, and the communication part 14, and
performs a control operation of the whole mobile terminal 1
in response to specific instruction information inputted from
the operation part 11. The control part 15 is an information
processing part, such as a microprocessor including a ROM
(Read Only Memory) and a RAM (Random Access
Memory) or the like. The ROM stores a control program to
control an operation of the mobile terminal 1. The control
part 15 reads the control program stored in the ROM and
develops the read control program on the RAM to control
the whole mobile terminal 1 in response to the specific
instruction information inputted from the operation part 11.

In addition, when a starting operation of the operation
APP 131 is executed via the operation part 11, the control
part 15 evokes the operation APP 131 stored in the memory
part 13 and develops the evoked operation APP 131 on the
RAM to execute the operation APP 131. Thus, the control
part 15 functions as a remote control processing part 151 and
a data conversion part 152.

The remote control processing part 151 displays an opera-
tion screen on the operation part 11, designates a document
to be printed, and receives a print executing instruction n for
the designated document. Then, the remote control process-
ing part 151 transmits the designated document, as print
data, to the image forming apparatus 2 via the communica-
tion part 14.

The data conversion part 152 executes data conversion
processing of converting a document composed of color data
into gray scale monochrome data.

Next, the image forming apparatus 2 will be described
with reference to FIG. 3. The image forming apparatus 2 is
an MFP (Multifunction Printer) and includes an operation
panel 21, a document reading part 22, a memory part 23, an
image processing part 24, a print part 25, a communication
part 26, a facsimile part 27, and a control part 28.

The operation panel 21 includes a touch panel and an
operation button. The touch panel is provided with a trans-
parent pressure sensitive sensor on a surface of the display
part that displays various operation keys and image forming
status, and functions as a display means and an input means.
The touch panel detects a touch operation to the display
surface and outputs a signal corresponding to a position at
which the touch operation is detected to thereby receive an
operation to the operation keys displayed on the display part.
In addition, the operation buttons have various operation
keys, such as numeric keys for inputting a numeral value
such as the number of copies, a reset key for inputting an
instruction to initiate setting information, a stop key for
stopping a copy operation, and a start key for inputting an
output instruction to start a printing operation.
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The document reading part 22 is a scanner emitting light
to a document fed by a document feeding device or a
document placed on a plantain glass by a user, and receives
the reflected light to read a document image.

The memory part 23 is a memory means, such as a
semiconductor memory or a HDD. The memory part 23
stores the image data read by the document reading part 22,
and image data received by the communication part 26 and
the facsimile part 27.

The image process part 24 is a means applying prescribed
image processing to the image data. In the image processing
part 24, image upgrading processing, such as zooming in
and out processing, a density adjustment, and a gradation
adjustment, or the like.

The print part 25 is a print means printing the image data
stored in the memory part 23. The print part 25 forms an
electrostatic latent image on a surface of a photosensitive
drum based on the image data readout from the memory part
23, and makes image formation of a toner image from the
electrostatic latent image using a toner. Then, the toner
image thus formed is transferred from the photosensitive
drum onto a recording paper, and the transferred recording
paper is fixed on the recording paper, and finally discharged.

The communication part 26 has a function of transmitting/
receiving various data to/from the mobile terminal 1 via the
wireless network. Additionally, the communication part 26
may have a function of transmitting/receiving various data
to/from the mobile terminal 1 via a LAN (Local Area
Network) cable.

The facsimile part 27 has a modem and creates a facsimile
signal from the image data read out by the document reading
part 22, and from the image data stored in the memory part
23. The facsimile part 27 has a facsimile transmitting
function of transmitting the created facsimile signal via a
public network and a facsimile receiving function of receiv-
ing a facsimile signal via the public network.

The control part 28 is respectively connected to the
operation panel 21, the document reading part 22, the
memory part 23, the image processing part 24, the print part
25, the communication part 26, and the facsimile part 27.
The control part 28 is an information processing part, such
as a microprocessor including a ROM (Read Only Memory),
a RAM (Random Access Memory) and the like. The ROM
stores a control program for operation control of the image
forming apparatus 2. The control part 28 reads the control
program stored in the ROM and loads the read control
program on the RAM to control the whole operation of the
image forming apparatus 2. In addition, the control part 28
is configured to function as a remote control receiving part
281 when the print data is received from the mobile terminal
1 via the communication part 26 and to cause the print part
25 to print the received print data.

Next, a print data transmitting operation in the image
forming system of the present exemplary embodiment will
be described in detail with reference to FIGS. 4 and 5.

First of all, in the mobile terminal 1, the remote control
processing part 151 causes the operation part 11 to display
a operation screen and receives designation of a document to
be printed (Step Al). The following is an example wherein
a document composed of color data is designated (herein-
after, referred to as a “color document”).

When a printing instruction is received from the operation
part 11 (Step A2), the remote control processing part 151
calculates a battery consumption of the battery 19 required
for transmitting the designated color document as color print
data (Step A3). The larger the print data, the longer a
communication time, it follows that a battery consumption
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of the battery 19 will proportionately increase. The remote
control processing part 151 presets a battery consumption Y
% of the battery 19 per a unit print data volume: X bytes, and
calculates a battery consumption of the battery 19 by mul-
tiplying the data volume of the color print data by (Y/X).

Then, the remote control processing part 151 compares
the battery residual quantity of the battery 19 detected by the
battery residual quantity detecting part 12 with the battery
consumption of the battery 19 calculated in Step A3 (Step
Ad4), and determines whether or not the battery residual
quantity of the battery 19 is larger than or equal to twice the
battery consumption of the battery 19 (Step A5). Then, if it
is determined in step A5 that the battery residual quantity of
the battery 19 is larger than or equal to twice the battery
consumption of the battery 19, the remote control processing
part 151 causes the communication part 14 to transmit the
color print data to the image forming apparatus 3, and
terminates the processing.

In step A5, a determination is made whether or not the
battery residual quantity of the battery 19 is larger than or
equal to a transmission criteria determined depending on the
data volume of the color print data (that is, twice the battery
consumption of the battery 19) that is, whether or not the
battery residual quantity of the battery 19 can ensure
completion of the successtul transmission of the color print
data without running out of the battery. Even though the
battery residual quantity of the battery 19 is larger than or
equal to the battery consumption of the battery 19, there is
a possibility that battery exhaustion may occur during the
transmission due to a detection error of the battery residual
quantity of the battery 19 by the battery residual quantity
detecting part 12s and an increased communication time
caused by external factors, such as a communication state. In
light of such a probable situation the battery residual quan-
tity of the battery 19 is determined with plenty of time to
spare in Step AS5. It is to be noted that the coefficient to be
multiplied by the buttery consumption of the battery 19 is
not limited to 2, and therefore any value exceeding 1 may be
available. Further, it may be allowed to add a specific value
to the battery consumption of the battery 19.

In Step A6, the transmission of the color data is executed
without having to fear of the battery exhaustion when the
color print data is received from the mobile terminal 1 via
the communication part 26. The control part 28 of the image
forming apparatus 2 functions as the remote control receiv-
ing part 281. Then, when the reception of the color print data
from the mobile terminal 1 is completed, the remote control
receiving portion 281, causes the print part 25 to print the
received color print data.

If it is determined in Step A5 that the battery residual
quantity of the battery 19 is less than twice the battery
consumption of the battery 19, the remote control processing
part 151 determines whether or not the battery residual
quantity of the battery 19 is larger than or equal to the battery
consumption of the battery 19 (Step A7). If it is determined
in Step A7 that the battery residual quantity of the battery 19
is larger than or equal to the battery consumption of the
battery 19, the remote control processing part 151 transmits
the color print data in a sequential mode to the image
forming apparatus 2 (Step A8), and terminates the process-
ing. The transmission of the color print data in the sequential
mode will be described later.

In Step A7, a determination is made whether or not the
transmission of the color print data can successfully be
completed without running out of the battery by determining
whether or equal not the battery residual quantity of the
battery 19 is larger than or to a transmission impossible
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criteria (the battery consumption of the battery 19: trans-
mission possible criteria>transmission impossible criteria).
That is to say, it is natural that the transmission of the color
print data should be completed successfully without running
out of the battery so long as the battery residual quantity of
the battery 19 is larger than or to the battery consumption of
the battery 19. However, there is a possibility that the battery
exhaustion may occur during the transmission due to a
detection error of the battery residual quantity of the battery
19 by the battery residual quantity detecting part 12 and an
increased communication time caused by external factors,
such as a communication state.

If it is determined in Step A7 that the battery residual
quantity of the battery 19 is less than the battery consump-
tion of the battery 19, the remote control processing part 151
determines that the power sufficient to transmit the color
print data is no longer left and causes the operation part 11
to display data volume reduction guidance (Step A9). As
shown in FIG. 5, the data volume reduction guidance
notifies that the power sufficient to transmit the print data is
no longer left and displays a message 111 inquiring of a user
whether or not the user changes the color print data into the
monochrome data. In addition to this, there are provided a
first permission key 112 for receiving permission to change
to the monochrome data in a color priority mode, a second
permission key 113 for receiving permission to change to the
monochrome data in a monochrome printing mode, and a
not-permission key 114 for not permitting to e change to the
monochrome data. Thus, the user recognizes that the power
sufficient to transmit the color print data is no longer left, and
that it should address this emergency by selectively operat-
ing any one of the first permission key 112, the second
permission key 113, and the not-permission key 114.

Next, the remote control processing part 151 determines
whether or not the not-permission key 114 is operated (Step
A10), causes the operation part 11 to display unprintable
guidance notifying that printing of the designated color
document cannot be executed with the current battery quan-
tity (Step All), if the not-permission key 114 is operated,
and terminates the processing.

If either one of the first permission key 112 and the second
permission key 113 is operated in Step A10 without oper-
ating the not-permission key 114, the data conversion part
152 converts the color print data into gray scale mono-
chrome data (Step A12). Then, the remote control process-
ing part 151 calculates a battery consumption of the battery
19 required for transmitting the converted monochrome
print data (Step A13). As with Step A3, the remote control
processing part 151 calculates the battery consumption of
the battery 19 by multiplying the data volume of the mono-
chrome print data by (Y/X).

Next, the remote control processing part 151 compares
the battery residual quantity of the battery 19 detected by the
battery residual quantity detecting part 12 with the battery
consumption of the battery 19 calculated in Step A13 (Step
A14) and determines whether or not the battery residual
quantity is larger than or equal to the battery consumption of
the battery 19 (Step A15). If it is determined in Step A15 that
the battery residual quantity of the battery 19 is less than or
equal to the battery consumption of the battery 19, the
remote control processing part 151 causes the operation part
11 to display unprintable guidance notifying that a document
cannot be printed with the current battery residual quantity
even if the color document is converted into the mono-
chrome print data (Step All).

If it is determined in Step A15 that the battery residual
quantity of the battery 19 is larger than or equal to the battery
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consumption of the battery 19, the remote control processing
part 151 determines whether or not the first permission key
112 is operated (Step A16). If the first permission key 112 is
operated in Step A16, the remote control processing part 151
transmits “color priority notification” notifying that the
mobile terminal 1 is in the color priority mode to the image
forming apparatus 2 (Step A17) via the communication part
14 and transmits the monochrome print data converted in
Step A12 (Step A18) via the communication part 14. Fur-
thermore, when the transmission of the monochrome print
data is completed, the remote control processing part 151
transmits the color print data page by page, before being
subject to conversion into the monochrome print data, to the
image forming apparatus 2 so long as the battery residual
quantity of the battery 19 allows (Step A19). Since it has
determined in Step A7 that no power sufficient to transmit
the color print data is left, the transmission will be ceased in
Step A19 in the middle of the transmission due to the battery
exhaustion without transmitting all the pages.

When the “color priority notification” is received from the
mobile terminal 1 via the communication part 26, the control
part 28 of the image forming apparatus 2 functions as a
remote control processing part 281. The remote control
processing part 281 recognizes that the mobile terminal 1 is
in the color priority mode by receiving the “color priority
notification”. Thus, even if the reception of the monochrome
print data from the mobile terminal 1 is completed, the
remote control processing part 281 receives the subsequent
color print data transmitted page by page without immedi-
ately starting printing. Then, when the reception of the color
print data is ceased after a specified time interval elapses, the
remote control processing part 281 prints in color a page
including only the color print data and prints in monochrome
a page including the monochrome print data.

If it is determined in Step A16 that the second permission
key 113 is operated instead of the first permission 112, the
remote control processing part 151 transmits the mono-
chrome print data converted in Step Al2 to the image
forming apparatus 281 via the communication part 14 (Step
A20), and terminates the processing.

The transmission of the monochrome print data in Step
A20 is executed without having to fear the battery exhaus-
tion. When the monochrome print data is received from the
mobile terminal 1 via the communication part 26, the control
part 28 of the image forming apparatus 2 functions as the
remote control receiving part 281. Then, when the reception
of the monochrome print data from the mobile terminal 1 is
completed, the remote control receiving part 281 causes the
print part 25 to print the received monochrome print data.

Next, a description is made in detail to a transmission
operation in the sequential mode in Step A8 with reference
to FIG. 6.

The remote control processing part 151 transmits one
page color print data to the image forming apparatus 2 via
the communication part 14 (Step B1), and determines
whether or not the transmission of all the pages is completed
(Step B2). If it is determined in Step B2 that the transmission
of all the pages is completed, the remote control processing
part 151 terminates the transmission operation of the print
data in the sequential mode.

If it is determined in Step B2 that the transmission of all
the pages is completed, the remote control processing part
151 calculates a battery consumption of the battery 19
required for transmitting the remaining color print data (Step
B3). Next, the remote control processing part 151 compares
the battery residual quantity of the battery 19 detected by the
battery residual quantity detecting part 12 with the battery
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consumption of the battery 19 calculated in Step B3 (Step
B4), and determines whether or not the battery residual
quantity of the battery 19 is larger than or equal to the battery
consumption of the battery 19 (Step B5). If it is determined
in Step BS5 that the battery residual quantity of the battery 19
is larger than or equal to the battery consumption of the
battery 19, the remote control processing part 151 goes back
to Step B1 and transmits next one page color print data to the
image forming apparatus 2 via the communication part 14.

If it is determined is Step B5 that the battery residual
quantity of the battery 19 is less than the battery consump-
tion of the battery 19, the data conversion part 152 converts
the remaining color print data into gray scale monochrome
data and creates monochrome print data (Step B6). Then, the
remote control processing part 151 transmits the “color
priority notification” notifying that the mobile terminal 1 is
in the color priority mode to the image forming apparatus 2
via the communication part 14 (Step B7), and transmits the
monochrome print data converted in Step B6 via the com-
munication part 14 (Step B8). Furthermore, when the trans-
mission of the monochrome print data is completed in Step
B8, the remote control processing part 151 transmits the
remaining color print data page by page, before being
subject to conversion into the monochrome data, to the
image forming apparatus 2 so long as the battery residual
quantity of the battery 19 allows (Step B9). Since it has
determined in Step BS that no power sufficient to transmit
the remaining color print data the transmission will be
ceased in Step B9 in the middle of the transmission due to
the battery exhaustion without transmitting all the remaining
color print data.

When the color print data is received from the mobile
terminal 1 via the communication part 26, the control part 15
functions as the remote control receiving part 281. Then,
when all the pages of the color print data are received from
the mobile terminal 1, the remote control receiving part 281
causes the print part 25 to print all the received pages of the
color print data. When the “color priority notification” is
received page by page in the course of reception of the color
print data page by page, the remote control receiving part
281 recognizes that the mobile terminal 1 is in the color
priority mode.

Thus, even if the reception of the monochrome print data
from the mobile terminal 1 is completed, the remote control
processing part 281 receives the subsequent color print data
transmitted page by page without immediately starting print-
ing. Then, when the reception of the color print data is
ceased, after a specified time interval elapses, the remote
control receiving part 281 prints in color a page including
the color print data and prints in monochrome a page
including the monochrome data.

Alternatively, while the exemplary embodiment is con-
figured to compare the battery consumption of the battery 19
with the battery residual quantity of the battery 19, another
configuration may be taken in which a transmittable data
volume is calculated based on the battery residual quantity
of the battery 19, and the transmittable data volume is
compared with the color print data. Still alternatively,
another configuration may be taken in which the battery
residual quantity of the battery 19 is compared with the color
print data by converting them into a common third index.

Yet alternatively, while the aforementioned exemplary
embodiment is configured to receive the permission to
change to or the not-permission to change to the mono-
chrome data is received according to the data volume
reduction guidance, they may be registered preliminary. In
addition, it is preferable to configure so that the permission
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to change or the not-permission to change to the mono-
chrome data can be registered preliminary for every user or
every kind of color document.

As described above, according to the present exemplary
embodiment, the present embodiment provides a mobile
terminal, powered by a battery, that is configured to transmit
a color document composed of color data as color print data
to an image forming apparatus, and to cause the image
forming apparatus to execute printing of the color print data,
the mobile terminal including a battery residual quantity
detecting part that is configured to detect a battery residual
quantity of the battery; a data conversion part that is con-
figured to convert the color print data into monochrome data
to create monochrome print data; and a remote control
operation processing part that is configured to cause the data
conversion part to create monochrome print data by con-
verting the color print data into the monochrome data when
it is determined that transmission of the color print data
cannot successfully be completed based on the battery
residual quantity detected by the battery residual quantity
detecting part and data volume of the color print data, and
to transmit the created monochrome print data to the image
forming apparatus.

With this configuration, in a case where the transmission
of the color print data cannot be transmitted due to the
battery exhaustion, the monochrome print data with reduced
data volume is transmitted. This reduces a risk of the battery
exhaustion during the transmission of the print data.

This prevents a situation where printing is disabled with-
out completing the transmission of all the print data when
the battery of the mobile terminal 1 runs out during the
transmission of the print data even if print processing of the
mobile terminal 1 is preferentially executed.

Further, the present exemplary embodiment, the mobile
terminal 1 includes an operation part 11 that is configured to
display data volume reduction guidance for acceptance of
permission to change to the monochrome data in the mono-
chrome print mode if it is determined that the transmission
of the color print data cannot successfully be completed.
When the permission to change to the monochrome data in
the monochrome print mode by the operation part 11, the
remote control processing part 151 transmits color priority
notification notifying that the mobile terminal 1 is in the
color priority mode, and transmits the monochrome print
data created by the data conversion part 152 to the image
forming apparatus 2, and causes the image forming appa-
ratus 2 to execute printing of the monochrome print data.

With this configuration, in a case where the user permits
a change to the monochrome data in the monochrome print
mode, it is possible to reduce a risk of the battery exhaustion
during the transmission of the print data, thereby obtaining
a monochrome printed matter permitted by the user.

Furthermore, the present exemplary embodiment includes
an operation part 11 that is configured to display data volume
reduction guidance for acceptance of permission to change
to the monochrome data in the color priority mode if it is
determined that the transmission of the color print data
cannot successfully be completed. When the permission to
change to the monochrome data in the color priority mode
is received by the operation part 11, the remote control
processing part 151 transmits color priority notification
notifying that the mobile terminal 1 is in the color priority
mode to the image forming apparatus 2, and transmits the
monochrome print data created by the data conversion part
152 to the image forming apparatus 2. When the transmis-
sion of the monochrome print data is completed, the remote
operation control part 151 transmits the color print data page
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by page, before being subject to conversion into the mono-
chrome print data, to the image forming apparatus 2 and the
image forming apparatus 2 prints in color a page including
the color print data and prints in monochrome a page
including the monochrome print data.

With this configuration, in a case where the user permits
a change to the monochrome data in the color priority mode,
it is possible to reduce a risk of the battery exhaustion during
the transmission of the print data, thereby obtaining a printed
matter composed with color as possible.

Moreover, in the present exemplary embodiment, the
remote control processing part 151 determines whether or
not the transmission of the color print data can successfully
be completed during the transmission of the color print data
based on the battery residual quantity and the data volume
of the remaining color print data. If it is determined that the
transmission of the color print data cannot successfully be
completed, the remote control processing part 151 causes
the data conversion part 152 to create monochrome print
data by converting the color print data into the monochrome
data, and transmits the created monochrome print data to the
image forming apparatus 2.

With this configuration, it is possible to reduce a risk of
the battery exhaustion during the transmission of the print
data even when the power is largely consumed during the
transmission of the color print data, and the battery residual
quantity of the battery 19 decreases with that as a cause.

Still more, in the exemplary embodiment, the remote
control processing part 151 determines whether or not the
transmission of the color print data can successfully be
completed during the transmission of the color print data. If
it is determined that the transmission of the color print data
cannot successfully be completed, the remote control pro-
cessing part 151 transmits color priority notification notify-
ing that the mobile terminal 1 is in the color priority mode
to the image forming apparatus 2. When the transmission of
the monochrome print data is completed, the remote control
processing part 151 transmits the remaining color print data
page by page to the image forming apparatus 2 and the
image forming apparatus 2 prints in color a page including
the color print data and prints in monochrome a page
including the monochrome print data.

With this configuration, it is possible to reduce a risk of
the battery exhaustion even when the power is largely
consumed during the transmission of the color print data,
and the battery residual quantity of the battery 19 decreases
with that as a cause, thereby obtaining a printed matter
composed of color as possible.

The present disclosure is not necessarily limited to the
aforementioned each of the exemplary embodiments, and
therefore it is quite obvious that each of the exemplary
embodiments may be modified within the technical idea of
the present disclosure. In addition, the number, positions,
shapes of the aforementioned elements and so on are not
limited to those mentioned in each of the exemplary embodi-
ments, and therefore may be changed to suitable numbers,
positions, and shapes in implementing the present disclo-
sure.

What is claimed is:

1. A mobile terminal, powered by a battery, that is
configured to transmit a color document composed of color
data as color print data to an image forming apparatus, and
to cause the image forming apparatus to execute printing of
the color print data, the mobile terminal comprising:

a battery residual quantity detecting part that is configured

to detect a battery residual quantity of the battery;
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a data conversion part that is configured to convert the
color print data into monochrome data to create mono-
chrome print data; and

a remote control operation processing part that is config-
ured to cause the data conversion part to create mono-
chrome print data by converting the color print data
into the monochrome data when it is determined that
transmission of the color print data cannot successfully
be completed based on the battery residual quantity
detected by the battery residual quantity detecting part
and data volume of the color print data, and to transmit
the created monochrome print data to the image form-
ing apparatus.

2. The mobile terminal according to claim 1 further
comprising an operation part that is configured to display
data volume reduction guidance for acceptance of permis-
sion to change to the monochrome data in a monochrome
print mode when it is determined that the transmission of the
color print data cannot successfully be completed,

wherein when the permission to change to the mono-
chrome data in the monochrome print mode is received
by the operation part, the remote control operation
processing part transmits the monochrome print data
created by the data conversion part to the image form-
ing apparatus, and causes the image forming apparatus
to execute printing of the monochrome print data.

3. The mobile terminal according to claim 1 further
comprising an operation part that is configured to display
data volume reduction guidance for acceptance of permis-
sion to change to the monochrome data in the color priority
mode when it is determined that the transmission of the color
print data cannot successfully be completed,

wherein when permission to change to the monochrome
data in the color priority mode is received by the
operation part, the remote control processing part trans-
mits color priority notification notifying that the mobile
terminal is in the color priority mode to the image
forming apparatus, transmits the monochrome print
data created by the data conversion part to the image
forming apparatus, and transmits the color print data
page by page before being subjected to conversion into
the monochrome data to the image forming apparatus
after the transmission of the monochrome print data is
completed, and
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wherein the remote control processing part prints in color
a page including the color print data and prints in
monochrome a page including the monochrome data.

4. The mobile communication terminal according to claim
1, wherein if the remote control processing part causes the
data conversion part to convert the color print data into the
monochrome data to create monochrome print data and
transmits the created monochrome print data to the image
forming apparatus when it is determined that the transmis-
sion of the color print data cannot successfully be completed
based on the battery residual quantity and the data volume
of the remaining color print data during the transmission of
the color print data.

5. The mobile terminal according to claim 4, wherein the
remote control processing part transmits color priority noti-
fication notifying that the mobile terminal is in the color
priority mode to the image forming apparatus when it is
determined that the transmission of the color print data
cannot successfully be completed based on the battery
residual quantity and the data volume of the remaining color
print data during the transmission of the color print data, and
transmits the remaining color print data page by page to the
image forming apparatus after the transmission of the mono-
chrome print data is completed, and

wherein the remote control processing part causes the

image forming apparatus to print in color a page
including the color print data and print in monochrome
a page including only the monochrome print data.
6. A control method of executing remote control process-
ing of causing a mobile terminal, powered by a battery, to
transmit a color document composed of color data as color
print data to an image forming apparatus, and causing the
image forming apparatus to print the color print data, the
control method comprising the steps of:
detecting a battery residual quantity of the battery;
creating monochrome print data by converting the color
print data into monochrome data as the remote control
operation processing when it is determined that the
transmission of the color print data cannot successfully
be completed based on the detected battery residual
quantity and the data volume of the color print data; and

transmitting the created monochrome data to the image
forming apparatus.
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